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Abstract (Basic) : JP 2002069086 A 

NOVELTY - (1R, 2S) -2-Phosphinomethylphospolanes and their use as 
optically active phosphorus ligands are new. 

DETAILED DESCRIPTION - Optically active phosphorus compounds, 
(1R, 2S) -2-Phosphinomethylphospholanes, of formula (I) including the 
compound of formula (II) are optically active phosphorus ligands which 
are the component in metal complexes employed as asymmetric reaction 
catalysts. The compound of formula (II) is prepared by reaction of 
diphenylphosphine with the compound of formula (III), in the presence 
of borane-tetrahydrofuran, and removal of the borane group from the 
resultant compound of formula (IV) . 

Rl-R3=optionally substituted hydrocarbon; or 

R2+R3=a ring; and 

Ph=optionally substituted phenyl. 

USE - The optically active phosphorus compounds presented are 
useful ligands as catalyst components in asymmetric synthesis. 

ADVANTAGE - The agents possess two sterically and electrically 
entirely different phosphorus ligand sites. 
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A-)t5 0 0m lZ-5P77^3t0°C. Ar#H^,T 
t\ 1 , 4-x ; yn^r7'^y (48.0ml, 400mmol) OX 

-t)v aooii) s«*«rn,fc. -t^xmimtt: 

[0 0 6 2] di?)-/-/ l J- J t-/H^(&7i-;l'*X 
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CDCW 7.74-7.68 (2H. m. Ar-H), 7 J2-7.42 (3K, m), 2.09-1.99 (SH. m). 0.84 (3H. brq. 
A 98 lb, BHj); 8; (75 MHz. CDQ,) 13U (d. ,fe 9.4 Hz), 131.1 (4 M 15 Hi), 128.8 
(d. /- lttO Hz), 27.6 (d, J= 1.3 Hz), 26.9 (d. /» 36.7 Hz); 8, (121 MHz. CDQ,) 32.0. 
E-MS wS 177 ([M-1J-. 3 1*), 175 (22), 164 ([M-BHJ". >00). 149 (93), 136 (40), 125 
(22). 109 (54). AnaLcalcd. for C»H„BP: C 67.47; H. 9.06. Fwnd- C 67.4S: H. 
9.17. 
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W(1R', 2R , )-l-7x^*^*'J;l' 1 [0076] 
-#y>-2-*>\sX>M (fc&fa3. 2) (mfiififc [^2 3 

n H>- 'C (prism), (fita/cm"): 3396. 2936. 2376. 1704, 1420. 1335. 1297. 
1248, 1219. 1069. 5» (300 MHz, CDClj) 7.79-7.75 (2H, m. Ar-H), 7.53-7.47 (3H. Ku 
3J4-3.26 (IH. a), 2.37-2.16 (5H, m). 2.00-1.96 (1H. m). 0.79 (3H. bnt /= S7 It. 
BH,); 5c (75 MHz. CDC1,) 175.4 (d. J= 3.8 Hi). 13 1.7 (d, k 15 Hi). 131.4 (d, J= 9.4 
Hi). 129.8 (4/= 46.6 Hi). 129.1 (d.Jb 9.9 Hi), 46.4 (d. 7» 25.4 Hi). 29.9 (d. J= 5.0 
Hi), 26.3 (d. J= 37.3 Hi). 26.2 (d. J= 12 Hi); S» (121 MHz, CDaj 45.0. EI-MS i>rt 
222 (M-r. IS). 208 (Pi-BHJ\ 100). 191 (16), 179 (16), 163 (72). 152 (33). 133 (30). 
115(17X109(79). AnaLcakd.taC„H,£OJ>:C. 59.51; H. 7.26. Found: C. 59 29: 
H.7.40. 
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fl^Bj3 (6.50g, 29. 3mmol ) fcdf^y (9.49g. 29.3mm 
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T*?/^ 5 A izX I H P L C*^*tf>7t:. 

m.p. 83-84 «C. v„ (fflm/em-'): 3394. 2950. 2383, 1738. 1623. 1435. 1335, 1294, 
1199, 1108. 1052. 5„ (300 MHz.CDCy 7.79-7.72 (2H, m, Ai-H), 7.56-7.46 (3H. m). 
3.71 (3H, «. OMe), 3.28 (1H, ddd. /= 13.8, 8.62, 733 Hi), 138-2.15 (5E m). 1.99-1.94 
(1H. m), 0.72 (3H, brq, 105 Hi, BH,); 6 C (75 MHz, CDCy 175.4 (d, /= 3.1 Hi). 
131.6 (d, k 2.5 Hi), 131.4 (d. J= 9.4 Hi). 130.2 (d, /» 45.9 Hz). 129.1 (d, 10.0 Hi), 
52.26. 462 (d, /= 26.7 Hi), 3a0 (d, 5.0 Hz). 26.9. 26.4; 6, (121 MHz. CDC1,) 47.2. 
H-MS m* 235 dM-lf. 16*). 222 flM-BH,!*, 81), 207 (17). 191 (20), 177 (7), 163 
(100). 149 07). 133 (26), 115 (21), 109 (88). Anal, cnled for C,&flOJ-. C. 61.06; H. 
7.69. Found: C, 61.03: H, 7.75. 
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[00883 
[^43 



(8) BH2 002-6908 6<P2002-69 0 s 



Chiral HPLC (R T : 22 min, 100 ft c.e.). v u (film/cm' 1 ): 3396, 2928. 2S70. 2375. 1623. 
1437. 1065. 5n (400 MHz* CDC1,) 7.75-7.68 (2H. m. Ar-H), 7.50-7.44 (3rL m). 3.97- 
3.89 (2H, m). 2.66-2.57 (1H> m)> 2.46 (1H, brm, OH), 2.28-2.06 (4H. m), 1.99-1.88 (IK. 
m), 1.80-1.69 (1H. m). 0.80 (3H, brq, J= 99.6 Hz. BH,); « c (75 MHz. CDC1,) 131.3 (d, 
J* 8.7 Hz), 131.2 (d. J= 15 Hz). 128.9 (d, J= 10.0 Hz), 62.2 (d, /= 4.4 Hz). 43.6 (d. /= 
34.8 Hz). 30.4 (d. M 4.9 Hz), 26.9 (d, > 38.5 Hz), 26.4; fi, (121 MHz. CDQ,) 36.2. 
EI-MS m/z 207 OM-l]', lift). 194 (EM-BHJ*. 82), 177 (16), 167 (34), 149 (100), 133 
(9), 125 (19). 109 (50). 



[0089] <##0lJ6> (1R*. 2 SO 
(1R*. 2R*) - (-) -*>+frl-7x-!ls*Z 



ex. 



r C02H 

(fR,2S)3 



Ptf V BH 3 0 \ 




[009 1] ft^-%3 (22. 2mg. lOOxtmo 
l)c07;l/3-/M15. 6mg, 10 0/xmol)jg 
MfcDMAP (0. 6mg) cOCH 2 C 1 2 (lml)I 
W.<t>M&%Mt l Z, DCC (22. 7rag. llOjumo 

i ) zo'cx-mnt. »4><ifc«^«ssa-c3 04Ha 

fltfPWi. CKD^iKfcCHjC 1 2 ( 5m 1 ) T^ig? 

[0 0 92]*|&*lfc8&£;&5A?ovh^57.f- 
(Si 0 2 -E7 7 34 ; CH 2 C \ 1 /^^r>=50 

/so) Tnmttztz^. 2wmn&Q6mimi>ti 
fc. 

[00 93] fl&tt<6/Jv3Vvfr«OBft (1 0. lmg s 2 
8%) li, 4rtPRn»5r (1R«. 2R») -8W> (-) 
-*+fr^x^)v<r>VTx=rV*-v-m&k Oft-^i 



(B) idfivv ft#Hal2/l4, 11/13MB6L 
fc. 

[0090] 
[ft2 3] 




(Ifl, 2S) 12 



(B) 




p Ah 2 ° 

(fS, 2R) 14 

tjgiofe) . «t#*SV^Hft (16. 7mg, 
4 6%)tt. 4Ht*»Ti&3r(lR\ 2S»)-»0 
(-) -^f^XXf^^fl/t7-I^ (ft 
•£$112/14) T*r>fc. 

[0094] «fc&**V*tf>ft£»* E t , O/^*^ 
y (1/1) *Tfl^fiftUctw^, (IS, 2R) 
-Mco <-) -/f/l'XXf/l' (ftdWl 4 ) fc, *Sfe 
flWkUifc. 36t. (IS, 2 S ) ®?c?) ( — ) 
-^f/HXf* (ft 1^1 3 ) fcH*fcl,T«tt0XK 

[0095] £5. 6fcft*W13*lJ:V14«|B|5aS 

[0096] 
[*5] 



1/1 3) (S5#7*$ft*<#y7i;y^KiS+ 

mp. 135-138 «C. v_ {film/an"'): 3395. 2934, 2869, 2380, 1723. 1650, 1454, 1198. 
1143,1059. i H (400 MHz, CDQJ 7.78-7.72 (2H. m, Ar-H). 7J0-7.41 (3H. m), 4.3 !- 
4.23 (1H. m). 333-3.24 (1H, m). 139-2.17 (5H, n). 2.10-1.85 (IH. m), 1.80-1.65 (IH. 
ml, 1.654X60 (8H.m), 0.81 (3H, d. 6.6 Hz), 0.71 (3H. 4 J* 7.0 Hz). 021 (3H. d, M 
7.0 Hz); 8, (121 MHz. CDQ,) 41.4. EI-MS mfz 346 QM-BHJ*. 18ft). 279 (3), 221 
(S\ 209 (100). 191 (13). 167 (13). 163 (25). 149 (33). 109 (8). Anal, calcd. for 
Ci,H„BOJ: C 70.01; H 9.5 1. Found: C 69.73: H. 9.49. 

[0097] [$6] 



(9) ^2 002-69086 (P2002-6 90' 



m.j>. 93-95 'C. v_ (fflm/cm- 1 ): 3427, 2954. 2930. 2867, 2366, 2340. J724. 1643. 
1443, 1203. 1068. 1004. &, (300 MHz. CDCI,) 7.80-7.74 (2H. ra. Ar-H). 7.53-7.48 
(3ft m).4.73 (lft dU=4.2. 10.S Hz). 3.21 (ddd. /- 7 j. 93, 14.5 Hz) 2.53-2.l7(6H. 
m), 2.00-1.60 (lft m), 1.75-1.60 (3ft m), 1^2-1.48 (1H. o). 1 .33-1.24(01 m), 1.12- 
0.86 (3R m). 0 92 (3R d, /= 6.6 Hi), 0.82 (3ft d. Jm 7.0 Hi). 0.71 (3R d. M 7.0 Hi); 
8, (121 MHz, CDClj) 44.9. H-MS i»i 346 QM-BHJ". 15S), 279 (5). 221 (5). 209 
(100). 192 (13). 163 (20). 149 (29). AoaL calcd. for C^O-P: C. 70.01: R 9J1. 
Found: C 69.72: ft 9.49. 



[00983 <##0IJ7> ft£l)14fr£>g) (IS. 
2R) -l-7i-^m'J^ i-.-K?y-2-> 

(fc£fti4) gteft 
±ie^t^l4 (13.3g. 36.9/imol) SrArTT'CH 
2 C 1 2 (0.5ml) izmmit:. ZC?>®mt:-7 8X;£X' 
&3J1U D I BAL-H/'vJMfy < 100m 1 . lOOjumo 
1) S-JSTL^. -^S^TmiSJfltfU Me OH 

[00 99] ^(TymW^hiiv^u^Y^'yy < 
- (S i0 2 -E7734 ; E t OAc/ y v^f"tf">'=4 
5/5 5) KJ:i,fiiS!£fir-?fcfc.r^ (6.0m 
g, 78%) tf'&hiiii. 

[0100] B?fE^ilOO*ffiTHP LC 

Zm^XfflfeZtltz (Rj : 33miru 100%e.e. ) . 
[ 0 1 0 1 ] fc£*3 ' (105mg. 444jumol ) (0 



fz (70.7mg. 77%) . 

<##W8> (1R. 2S) -l-7x-A^X*'J 
^ l-»-tt^>--2-^^;W->^>-x;^>-Sg (-fK-^ 
&5J_ 

fl:^%4 (383mg, 1.84mmol) W^y^W^D 
UH (285/il. 3.68mmol) ^tDMAP (22mg) <OC 
H 2 C l t (15ml) ®m<7)m.£m8.lZEt 3 N (520/zk 
3.73mmol) £Jn;t*;. m§X'l 2WBBBtlt&t* M£ 

(S i 0 2 -E7 7 34 ; EtOAc/^i7-y=4 0 
/6 0)tHWU 6feIItt<5 26mg. 10 0%) 

[ 0 1 0 2 ] <£iM 5 0|SI^*Sr« 7 fcS Ufc. 

[0103] 

[f!7 3 



up. 85-87 -C v„ (fitafan-): 3395. 2939. 2378. 1623. 1438. 1355. 1177. 1109 
1063. 8, (300 MHz. CDC1.) 7.75-7.68 (2ft m). 7 .56-7.44 (3H. m). 4J1 (l H . dt /= 
10.1. 6.4 Hi). 4.44 (IH. ddd. A 113. 10.3. 8.4 Hi). 179-2.69 (lft n). 243-108 (4ft 
nO. 100-1 SI (lft m). 1JB-1.69 (lft ofc 0.72 (3ft too. /. 104 Hz, Bft); 5e (75 MHz. 
CDCW 131.7 (d. M 2.5 Hz). 131.4 (d. Jfa 9.4 Hz), 129.) (d. /= 10.0 Hi). 69,4 (d. M 
ISA Hz). 40.2 (d. Jm 34.2 Hi). 37.4. 3U) (d. 3.6 Hz). 26.9 (d. Jb 38.5 Hi). 26.0- 8, 
(121 MHz, CDO,) 36A H-MS «* 285 ([M-ir. 95c). 272 (rM-BHJ-. 65). 257 (11). 
211 (16). 193 (92* 177 (52). 165(17). 149 (14). 133 (34). 113 (19). 109 (100). Anil 
co!cd.forq : H M BO J PS:C.50J7:H.7j04. Found: C, 50.62: H. 6 97 



[0 104]<##ffl9> (1R, 2S) -2-^7 
x -)V-fcX 7 4 J* J-iV- 1 - 7 x 'Jfl' P . 

P-y'^y (fl^ti6) • 

n-BuLi (3. 30ml. 5. 0 0mmol)£i/ 
7x-;^7.( y (87 0;u l s 5. OOmmol) 
OTHF ( 1 5m 1 ) 7 8X:, ArTT'jSTU 

UMBJWtUfc. 

[0105] &JSJ8£Btf- 7 8rfc#SJL . W- 7 
S'Ct^LTt'fk^lS (715mg. 2.50mmol ) <9THF 

( 15ml ) mWAtma Ltztk. - 7 8°CT' 1 I^Jg# L . 
StfSiWCJHILT, 3*fc3 0aHI«#US. 

[01 06 3 S£fc£?rV-7 8X:fc&ll]U 
THF (5. Oml. 5. Ommo 1 ) fc^yy^TiB 



TUc. 3 O^HSBWf Lfctt. Rf5?S^ 1 NcOHC 1 ?J< 
^?Kf^xy-f-L, CH 2 C l 2 TlftaiUJt. 
[0 107]^18fflS:Na 2 SO 4 ±TliaSU. r^t^: 

- (S i0 2 -E93 85 ; Et 2 O/^-9-^=2 0/ 
8 0)'nraUfcfc£*, *tM>»<0. 68g, 70 
%) ifflt>tltl. 

[0108] ISiaHcLT. h^-h (126mg. 3 
4 9mmo 1 ) t<omzX WXJy ( 106mg, 
7 8%) 

[0 1 093 te&fa 6 «0|SI^SSr^8 L/i . 

[0110] 

[^8 3 



(10) 82 002-69086 (P2002-69(T 



m.p. 135-143 *C (400 MHz, CDQj) 7.74-7.® (2H. m), 7.60-7.36 (lift m). 7.30- 
7.26 (2H. m). 183-5.47 (3H. n0, 131-1.99 (4H, m). 1.84-0 25 (8H, m); 5, (121 MHz. 
CDC],) 41.7. 19.7. EI-MS m/z 375 ([M-BEJ". 100ft), 298 (8), 267 (10), 253 (8), 1S3 
(18). 165 (13). 149 (5). 133 (5). 115 (5). 108 (20). Am), eiled. for CaH )0 B:P.: C. 
70.82; H, 7.75. Found! C 70 J3; H.7.46. 



[01 1 1] <Hlim> (1R. 2S) -2-v7 

±~)V-fcX7 4 i - 7x^/1/*** 5 y (it 

ft£W6 (680mg, 1.74mo1) toMuVW (75ml) 
?g£ 5 5 ± STXJrtfeU 3 0#»f L£. ttttft 

(<4ox;) , mmzng-Tximi. mm**yj±? 



n-?b?7y<t- (S i0 2 -E9385 ; Et 2 0/^ 
(523mg, 83%) Sftfc. 

[0112] *9fcft-&*7<OH3aSiR**l.fc. 

[0113] 

[|S9] 



8 H (300 MHz. OXlj) 7.39-7.13 (15H. m), 151-141 (1H. m), 133-1.86 (5H. m), 1.71- 
0.78 (3H. m); 6, (121 MHz, CDCIJ 5.8, -13.6 



[0 114] 



